Diagnosis and surgical treatment planning in both medicine and dentistry are most frequently dependent on the patient's age, and nature and extent of the tissue's defect. In cleft lip and palate, the timing for surgically closing a cleft palate has been traditionally based solely on the age of the patient and the onset of speech (usually between 6 to 8 months) irrespective of the physical assets and defects of the affected tissue and not on the relative size of the palatal cleft defect to that of the surrounding palatal tissue. The inability to develop quantitative diagnostic criteria to facilitate a differential diagnosis for proper treatment planning is partially due to cleft palate research programs having an insufficient number of investigative data obtained from serial maxillary and mandibular dental palatal casts of patients starting at birth and extending into adolescence as well as a proper instrument to measure the palatal cast's surface. The premise of this investigation is that data extrapolated from serial cast records will establish the relationship of the cleft defect to the palatal size and shape under the influence of corrective surgery. Clinicians who do not have serial cast records have failed to appreciate the importance of cleft size/shape variations that exist within each cleft type at various ages, which may be crucial for making the proper decision as to when to surgically close the cleft space to avoid growth-inhibiting scarring. With the advent of advanced technology to perform 3D spatial-temporal measurements and Cadcam computer software for in-depth analyses, extrapolated surface data from palatal casts can now be subjected to highly sophisticated quantitative analyses to perform differential diagnosis and treatment planning.
• Hypothesis to be tested: The hypothesis that a relationship exists between cleft size and palatal size to achieve good facial-palatal growth and speech will be tested, also, there is more than one physiological surgical procedure and the Hotz presurgical orthopedic protocol does not increase palatal size in velocity.
Method and Material

(Tables 17.1, 17.2)
Employing the palatal casts of 242 male and female individuals from eight institutions in the USA and western Europe, separate serial analyses were conducted of well-growing cases with excellent aesthetics, dental occlusion, and speech and a palatal control series of 17 nonpalatal cleft cases, to access the growth changes in size and velocity from birth through adolescence. These control cases consisted of various clefts of the lip and alveolus and/or soft palate but with no clefts in the hard palate. The various complete cleft lip and palate series were compared to this series. Malcom Johnson (personal communication) has confirmed that this control sample is an appropriate one for the palatal growth comparisons. In this group the midpalatal suture, extending anteriorly to the incisal papilla at the anterior alveolar ridge, served as the medial border dividing the palate into right and left segments. With the exception of the excellent sample of cases from Goteborg, the vomer series had poor occlusion, facial aesthetics, and poor speech. This series was included in order to determine what timing and type of surgical procedure had produced favorable or unfavorable outcomes, and also whether the outcomes varied with the relationship of the size of the cleft defect to the size of the palatal segments medial to the alveolar ridges at time of surgery. The participating institutions were selected on the basis of their excellent records and varied treatment protocols, and different racial, and mixed gender populations. The Miami sample of nonorthopedically treated cases was selected at random from a larger number of similarly treated cases. The Amsterdam and Rotterdam cases, which had been treated with the Hotz presurgical protocol (PP), were followed from birth for 48 months, permitting a determination of the PP on palatal growth effects differed due to presurgical orthopedics.
Timing of Cleft
• Analysis to be made: Comparative effects of treatment of (1) the palates surface area's rate of change (velocity) and growth (size in 2 mm). (2) Size of the posterior cleft space and the velocity of its change. (3) Ratio of cleft size to the palate's size before and after surgery (total surface area). Each of the subsamples of cleft children will be compared to each other and to the age-appropriate control samples.
• Data Extrapolation from the surface of palatal casts (Fig. 17.1) : A highly accurate, 3D, electromechanical palatal cast measuring instrument which gave a measurement error of less than 5% made possible a spatial-temporal (4D) analysis of palatal form and size changes, permitting an in-depth study of how the cleft space and palatal segments of each clinic's cases changed in relationship with each other over time. (Figs. 17.2a, 17. 3)
• Features to be measured and analyzed 3): The size of the palatal segments are measured serially starting at birth and divided into two treatment periods. The first period ends at surgery to close the palatal cleft. The second period is after palatal cleft closure: it includes adding the remaining cleft space with the changing size of the palatal segments (total surface area). In CUCLP: (Fig. 17.2a, b) The sizes of the palatal segments are limited laterally by the alveolar ridges, and anteriorly by a line connecting the most anterior point on the alveolar ridge (AC and AC1). Posteriorly a line is drawn from point gingival (P and P1) which are equivalent to the pterygomaxillary fissure seen on cephaloradiographs which marks the posterior limits of hard palate. When this transpalatal line makes contact with the cleft, points PC and PC1 are created. PC to PC1 measures posterior cleft space width. Medial border of the palatal segments (AC-PC, AC1-PC1) is limited by the cleft space. In CBCLP (Fig. 17.3 ) the premaxilla's surface area is limited anteriorly by its alveolar ridge (PML-PMR).
Method Used for Analyses
Cleft Subjects: The subjects had unequal numbers of observations and were observed at different ages. In order to compare the responses of the different groups, the data was recoded into new age intervals of 2, 8, 18, 36, 60, 84, 120, 168, and 192 
